Background: Mechanical injury to tissues in and surrounding the Atrioventricular node is considered a major factor in the aetiology of postoperative Junctional Ectopic Tachycardia (JET).
Introduction
Junctional Ectopic Tachycardia (JET) is relatively a malignant arrhythmia but infrequently reported in spontaneous congenital form (1) while its frequent incidence was reported after surgical correction of congenital heart defects (2-7). Its aggressive management is mandatory because of the probability of substantial morbidity. The lack of atrioventricular synchrony and the high ventricular rate may lead to diminished cardiac output, which may in turn lead to increase adrenergic tone, further accelerating the heart rate (2, 8) .
Careful medical and nursing support makes JET a self-limiting disorder that usually resolves in 2 to 8 days. Intensive care characteristically includes surface cooling, atrial pacing, and antiarrhythmic rate-control therapy (3, 6) . Although catecholamines may worsen the tachyarrhythmia, such inotropes are commonly used to support the circulation.
JET has been reported after the repair of every type of cardiac anomaly, but it is most often observed after correction of Tetralogy of Fallot (TOF) and surgical intervention in proximity to the atrioventricular node and the bundle of His, i.e. operations that include closure of ventricular septal defect (VSD) (7) .
It is postulated that disruption of conduction tissue, by either direct trauma or penetrating blood and interstitial inflammatory cells, may result in an irritable focus leading to JET (8) .
The purpose of this study was to ascertain the association of intra-operative modified surgical technique by using straight narrow retractor with development of JET in the immediate postoperative period for cardiopulmonary bypass surgery.
Materials and Methods
This study represented a retrospective chart review of all children who underwent cardiopulmonary bypass surgery for congenital heart disease at the Children Hospital of Eastern Ontario "A Single Surgeon Institution" between January 1993 and December 1996.
The Patients were divided into two groups, i.e. Group A "who underwent open heart surgery between January 1993 and December 1994", and Group B "who underwent surgery between January 1995 and December 1996".
In our settings, the diagnostic criteria for JET include the following: (1) Narrow QRS tachycardia in the absence of surgically induced right bundle branch block. (2) A rate between 170 and 230 beats/min or greater than the 98th percentile for age. (3) Atrioventricular dissociation with hemodynamic repercussion, and (4) Aventricular rate faster than the atrial rate.
The primary outcome variable was the occurrence of JET, as manifested on the postoperative 12-lead ECG. When available, an atrial-lead ECG will be obtained with the temporary epicardial pacing wires to use as an adjunct to the diagnosis. The postoperative period was defined up to 30 days after operation or hospital discharge, whichever was the earliest.
A single surgeon applied a similar surgical technique by using wide eyelid retractor between January 1993 and December 1994, and in January 1995, a surgical modification was applied. This modification was basically a change of the retractor used to retract the tricuspid valve leaflets during the exposure of the ventricular septal defect from a wide eyelid retractor "Depth 23m ; width 18 mm" to a straight narrow retractor "depth 10 mm; width 8 mm". Special attention was made to minimize excessive retraction on the edges of the tricuspid leaflets and tissues close to the AV node and Bundle of His.
The treated cases included: TOF, transposition of great arteries (TGA), ventricle septal defect (VSD), atrial septal defects (ASD), atrioventricular septal defect (AVSD), and complex cyanotic congenital heart diseases.
The data collection was based on patient charts, cardiac intensive care unit (CICU) records, and 12-lead surface or atrial electrocardiograms (ECG). The data included the preoperative factors, intra-operative and postoperative factors. The preoperative factors included age, weight, and diagnosis while intra-operative factors included type of surgical procedure, cross clamp time, cardiopulmonary bypass time and the need for inotropic support after coming off pump.
The post operative factors included hypotension (defined as blood pressure less than two standard deviations from the mean), postoperative renal failure (defined as the need for peritoneal or hemodialysis), electrolytes (Na+/ Ca+2/K+/Mg+2) and acid-base disturbances, heart block or the need for a temporarily pacemaker, and type and dosage of inotropic medication. Pediatric age group was taken upto18 years.
Statistical analysis
The data were analyzed using SPSS version 10 (SPSS Inc., Chicago, IL, USA) and subjected to descriptive analysis. Continuous data were subjected for normality by Kolmogrove Simirnove test. Continuous values were expressed as median (1st and 3rd quartile).
Categorical data were analyzed as frequency and percentage. Frequency data were subjected to modified Wald method to measure 95% Confidence Interval (CI) of proportion, Fisher's exact test and Chi square test. The nonparametric continuous data was analysed by the Wilcoxon Rank Sum test. A two tailed α level of <0.05 was considered significant.
Ethical issues
The study was presented in detailed with its intended purpose and was approved by the Institutional Review Board and the Ethical Approval Committee. We declare that we have no financial and/or personal relationship(s), which may have inappropriately influenced us in writing this paper.
Results
The analysis consisted of data from 209 patients in group A and 186 patients in Group B. The (mean ± Standard Deviation) of age and weight of group A subjects was (4.4±4.1 year and 17±12 kg) while that of Group B was (4.7±4.7 year and 20±15 kg). The overall incidence of postoperative JET and mortality was lower in Group B than Group A (2% vs. 10%; p=0.0008; 0% vs. 21%; p<0.05, respectively). All patients experienced JET in immediate postoperative period (24hours) in both groups. However, no patient had JET documented greater than one week. The distribution of cases based on clinical diagnosis were the same during the two study periods but majority of JET were seen in the TOF cases in both groups, Group A, 9 (40.9%), Group B, 4 (100%). (Table1).
No significant differences in the studied variables were found between group A and B, respectively. (Table 2) 
Discussion
Regardless of deficient in knowledge with reference to the cellular or macroscopic cause of JET, the presence of arrhythmia in the postoperative period is viewed as a marker of untoward effects of the surgical procedure. In former reports, the cause of JET is thought to be a result of a combination of factors, including underlying heart disease, type of surgical procedure, hemodynamic instability, and electrolyte imbalance, namely hypomagnesemia (9) (10) (11) (12) (13) (14) (15) (16) ). Yet, mechanical trauma to conduction tissue in and around the AV node and bundle of his resulting in an irritable focus has been postulated by many authors as a significant contributing factor (8, 17) . However, JET was still noted in some patients who did not undergo operations near the atrioventricular node or intracardiac surgical procedure. Additionally, there was also no association found between electrolyte disturbances and JET within 72 hours after operation (18) .
In our study, all patients experienced JET in the immediate postoperative period as well as no patient had JET greater than 1 week contrary to that of Hoffman findings, i.e. (range 1 to 50 days; median, 1 day) and 3 patients experienced JET greater than one week (18) . Incidence of postoperative JET decreased from 10% to 2% with a close temporal association of a modification in surgical technique in our study. The recorded incidence of postoperative JET was approximately 5 to 12% (19) . Our study had shown no significant difference between the groups about known clinical or biochemical variable associated with the cardiopulmonary bypass or postoperative care. Furthermore, these findings support the mechanical trauma as a considerable factor contributing to the development of postoperative JET.
Our study showed 50% of patients who developed postoperative JET in both groups, underwent surgical repair for (TOF), was consistent with previously reported findings (20, 21) . The mortality rate from postoperative JET in this study was 21%, consistent with that previously reported and better than that in the initial reports of this rhythm disturbance (23). Postoperative care is directed to increase vagal tone, decrease sympathetic tone, normalization of metabolic status and optimizing cardiac output (2, 22) . Therefore, our observation supported previous hypotheses of the role of mechanical trauma in developing postoperative JET and emphasized the importance of careful intra-operative handling of juxta nodal tissues with the use of small retractors and surgical instruments with optimal exposure of the surgical site.
Conclusion
In summary, 22 (10%) out of 209 patients who underwent cardiac surgical procedure with wide eyelid retractor developed JET as compared to 4 (2%) of 186 patients who underwent cardiac surgery by narrow retractor, in our institution. Former group had 21% mortality as compared to afterward (0%). It may be speculated that straight narrow retractor should be used for cardiopulmonary bypass surgical procedures for congenital heart diseases.
